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adian ‘bentonites for industrial purposes. It has been shown, however, that 
eertal the samples compare very favourably with the Wyoming bentonite that 
was employe a standard in the investigation. Unfortunately, the deposits from 
which this good gra f material was taken, are all very thin; scarcely exceeding 12 
inches, and consequently they.can i in most instances hardly be regarded as of economic 
importance. es, 

Mr. A. E. Thompson, chemist in “chargé yi Abe laboratory work ee, cbuldaotde 
on bentonite, states he has reason.to”believe that~certain samples of ‘what was at first 
regarded as inferior bentonite, owing to the apparént failure of the. material, to 
gelatinize readily onthe first addition of water, show “indications of improved 
behaviour on prolonged immersion, with agitation. It is possibte;~ therefore, that 
certain deposits of workable dimensions, which were at first thought to’ Carry only 
material of inferior grade, may yet prove to be of economic importance. 


III 
ALKALI DEPOSITS OF WESTERN CANADA iSZ0O 
L. H. Cole 


i Occurrence-—Natural occurrences of soluble mineral salts are known in the 
provinces of Manitoba, Saskatchewan, Alberta, and British Columbia, either in the 
form of bedded deposits, or ‘as brines. Some are of considerable extent, and are 
probably of sufficient size to warrant commercial development. 

The occurrences of these salts may be broadly classed under two types:— 

(1) Solid salts and brines in undrained or partially drained basins; 

(2) Brines of flowing streams or springs. 


Type 1 


Those of the first class are very numerous in the Prairie Provinces. 

It is probable that the accumulation of salts is due to leaching out of the soluble 
salts in the prairie soils by surface waters, and their concentration and deposition in 
the undrained basins which are found in the glacial morainic covering of the western 
prairies. 

These deposits are generally of a similar character, although the percentage of 
the different salts will vary in different localities. In many cases the name “ alkali 
lake” has been appropriately applied to deposits of this nature, since in the early 
spring and often into late summer the deposits are covered with water. The water 
accumulating through the melting snow and rain is often a foot or two in depth, and 
carries a considerable quantity of the alkali salts in solution. Beneath this water 
one generally finds a solid bed of crystallized salts. In the late summer, especially 
when the season is a dry one, these so-called lakes become deposits of snow white 
alkali, which when seen from a distance resemble snow covered basins. 

The deposits will vary in size from a few acres to many acres in extent, and in 
thickness from a few inches to possibly 15 feet. The salts are generally found inter- 
bedded or mixed with mud or peaty material, and in very few instances are the 

deposits in a pure enough form to be commercially marketable in their raw state. 
- The mud beds also contain numerous crystals of the alkali salts. 


Tyrer 2 


Brine streams or springs occur in many places, and may carry sufficient salts 
in solution to warrant their commercial exploitation for medicinal and other pur- 
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ailway. No tale has been shipped from this property but the tale body has been’ 

osed in several openings made for gold. The tale occurs as a band of green, 

maxsive steatite, enclosed in slates; the entire series being tilted into a vertical 

attitude and being much jointed and squeezed. Little of the tale comes out in the 

form compact blocks of any size, the material breaking up into irregularly Shaped 

pieces, With slickensided surfaces. As far as could be ascertained from an a's 
f 


of the tuknel that crosses the tale body, the latter has a width of about 8 fget, and is 
bordered ot both sides by about 25 feet of more or less talcose slate (soapsfone). The 
tale arin Xo a soft, grey-white powder, that should prove suitable for the paper, 
paint, ‘rubber,\and roofing trades. The property is well situated for working, lying 
close to, and higher than, the railroad tracks. The present eet 2 are the B.C. 
Siliea & Tale Cosapany, Rogers Building, Vancouver, who mined only quartz during 
1920. \ / 

A tale aa Wolf creek, Victoria mining division, Vancouver island, was 
visited and found t e working on a small scale. The property is situated 33 miles 
from Victoria, and about three-fourths of a mile from the Arack of the Canadian 
National railway. The Weposit consists of a narrow band gf grey- green tale schist, 
dipping about 60°. The tale zone is enclosed in slates, and’ the whole is considerably 
squeezed and crumpled. A tunnel has been carried 50 feet along the tale body, and 
is reported to show 18 feet of ore. The operator is 'W. Gt Dickinson, 576 Dallas Road, 
Victoria, who has taken out akout 300 tons of talc. /This material was shipped to 
his grinding mill at Sydney, and, ground for roofing, /purposes. Mr. Dickinson states 
that the quality of the tale has been favourably réported on by Pacific coast paper 

mills, and that contracts have beeh entered into/to supply crude tale to American 
mills in Washington. The talc of this deposit ig evidently an altered, coarse-grained 
schist, and contains an appreciable amount of dolomite; it grinds to a light grey 
powder. The deposit carries, no massive\tale,/suitable for cutting into slabs. 

A small tonnage of tale has been obNeited 4 in recent years from deposits at Mile 
92, near D’Arcy, on the Pacific Great Eastern railway, Lillooet mining division. All 
of the tale taken out has been utilized’ for surfacing roofing paper, the principal 
operator being the Pacific Roofing Company, Granville island, Vancouver. The tale 
is grey-green in colour, carries minytte specks \of disseminated bornite, and grinds 
to a soft, nearly white powder. lt shows evi lence of crumpling, and breaks up 
readily into thin layers. f 

No work was done during 1920 on the steatite deposit near Vermilion Summit, 
Windermere mining division, but it is understood that the deposit has been ae 
to extend beyond the limits of the original claim. 


f BENTONITE 


¢ 
£ 
4 


f 

Consequent upon yhquiries directed to the Department by the Imperial Mineral 
Resources Bureau, régarding possible sources of bentonite im Canada, the writer 
was instructed to vistt localities in Alberta and British Columbia, Brom which bentonite 
had already been fecorded; to gather all available data regardin®& the occurrences; 
take samples, and to examine, also, any new deposits that might be brought to his 
attention. In gecordance with these instructions, visits were made to\three localities 
along the linefof the Canadian National railway, between Edmonton and Calgary, and 
to one knowh occurrence in the interior of British Columbia. Samples, were taken 
of the varfous beds examined, and the material was shipped to the Mi es ‘Branch 
laboratory for investigation as to its chemical and physical properties. \\Samples 
were algo sent to the Imperial ‘Mineral Resources Bureau, in order that similar work 
might/be carried out upon the material by the Department of Scientific and In Ye 


The saree being done in the Mines Branch laboratory has not yet reached a Nee 
that will enable definite conclusions to be drawn regarding the suitability of these 
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poses. In some of the occurrences of this nature the principal salt present is sodium 
chloride, the other salts being present only in small quantities. The brine springs 
of northern Manitoba are good examples of this class of deposit. 

Composition—The composition of the salts occurring in these basins consists 
chiefly of mixtures of sodium and magnesium sulphates in varying proportions, with, 
generally, small quantities of sodium chloride and possibly other salts such as sodium 
carbonate, etc. 


Sodium Sulphate 


Badan sulphate in the hydrous form (known as Mirabilite or Glauber’s Salt) 
has the following composition :— 


SO, 24-8% (sulphur trioxide). 
Na,SO,.10H,O=jNa2O 19:3% (soda). 
H,O 55:9% (water). 


In its pure state it is white, transparent to opaque, and has a hardness 1-5-2 
with a specific gravity 1-48. It is readily soluble in water, and at first is cool to the 
taste, and afterwards saline and bitter. 

Sodium sulphate in the anhydrous form (known as Thenardite) has the following 
composition :— 

Pt on res 2 43-7% (sulphur trioxide). 
Na,80, = 1% Bee (soda). 


Its colour, when pure, is white, translucent to transparent, and the mineral has 
a hardness of 2-3, with a specific gravity of 2-68. 


Magnesium Sulphate 


Hydrous magnesium sulphate (known as Hpsomite or Epsom Salts) has the 
following composition :— 


SO, 32-5% (sulphur trioxide). 
MgSO,.7H,O = 4MgO 16-3% (magnesia). 
H,O 51:2% (water). 


This is a soft, white or colourless mineral, readily soluble in water, and with a 
bitter saline taste. Its hardness is from 2-2-5, and a specific gravity, 1:75. 


Sodium Chloride 


Sodium chloride (known as Halite or Common Salt) has the following com- 
position :— 


Na 60-6% (sodium). 
Cl 39-4% (chlorine). 


The natural salt is nearly always impure. It has a hardness of 2-5 and a specific 
gravity of 2:1 — 2:6. It is colourless or white when pure, but often yellowish, or red 
or purplish, from the presence of metallic oxides or organic matter. It is readily 
soluble in cold water, and has a saline taste. 

With these salts may be associated other soluble salts such as sodium carbonate, 
and in small quantities, the salts of the calcium, potassium and alum groups. 

On account of the nature of the natural alkali deposits and brines of western 
Canada, it will be necessary in nearly all cases to purify the raw product from such 
deposits, in order to produce marketable commodities. A pure Glauber’s salt can be 
obtained by evaporating the brines or by dissolving the soluble salts already deposited 
and separating the sulphate of soda by differential crystallization. To produce salt 


NaCl = 
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(a) Where overburden is light-—Residual river bottom areas usually have w rela-+/ 
tively light overburden of clay, sand, and gravel. Where the thickness of overburd 
does\ not exceed 40 feet, exploration by means of test pits will usually be foynd 
satisfactory. In only three of the twenty-one test pits sunk during the past summer 
was cribbing necessary. In these three instances, caving was checked by usin light 
poles and, backfilling with brush. When the test pits have reached the bitwminous 
sand, accurate core samples may then be secured by the use of standard aspHalt hand 
augers. In sinking test pits, light pole derricks, rigged with double blocks, winding 
drum, and self dumping bucket, were used. vf 

This equipment could be erected in from one to two hours. The Aveight of the 
heaviest single part did not exceed 75 pounds. A double action hand-pump, equipped 
with 10 feet of sudtion and 40 feet of discharge hose, was also used /in order to keep 
down the very considerable volume of seepage water. Men worked y parties of three; 
but by using an efficlent type of windlass, parties of two would Jhave been adequate. 
The average rate of smking, up to 25 feet, was approximately 33 feet per day of 
9 hours. \ j 


(b) Where overburden %s heavy.-—-At points where a stréam impinges against the 
side of a valley, exposures exhibit a thicker section of bituminous sand and also a 
much heavier overburden. Consequently, in determining the importance of areas 
represented by such outcrops, prospecting by means of test pits is not practicable. 
Usually, measurements, and borg by hand augersy along adjacent outcrops, will 
determine with sufficient accuracy “the quality and quantity of the bituminous sand 
itself. It is more difficult, however, to determisie definitely the thickness of the 
various strata of which the overburden\consists. /Under such conditions, two methods 
are possible :— \ / 

(i) A trench may be excavated above, the’ outcropping bituminous sand, in order 
to expose a complete section of the overburden. The use of such a method is, however, 
rarely satisfactory. Slips in the unstable overburden along the precipitous slopes are 
frequent; and, apart from the large amount of excavation that trenching will ulti- 
mately involve, the final results are rarely reliable. 

(ii) A bore may be sunk at some centrally located point within the area under 
consideration; and although such work involves thé, use of more elaborate equipment, 
the information secured is dependable. Light gasgline driven drills," suitable for 
such work can be secured, of which the weight of the heaviest part does not exceed 
a few hundred pounds. | \ 

In preparing final estimates of quantities of overburden and of bituminous sand, 
accurate, detailed mapping,is obviously essential. In the type of country under 
consideration the writer has found that maps, showing contours drawn at intervals 
of five feet, and plotted to a scale of one-inch equal to 200 ‘feet, are satisfactory. 

Conditions met with in the Horse River reserve may be considered characteristic 
of a large area lying gouth of township 93. As an indication of\the importance that 
will attach to the removal and disposal of overburden, it may be\stated that on the 
Horse River reserve, the estimated overburden amounted to approximately 3,180,000 


cubic yards. The removal of this overburden would render availabl, approximately 
3,360,000 tons of bituminous sand. \ 
\ 

/ | vis \ | 

Classification of outcrops of bituminous sand with regard to thetr. present 
possible economic importance. 

Following the completion of the examination of the Horse River reserve, & short 
period ‘was spent in visiting various outcrops of bituminous sand along the Athabaska 
and Aributary streams, within the McMurray district. Conclusions arrived at as a 
lt of the work on Horse river were of value in making a provisional classificati 
of the various sub-areas represented by these outcrops. 


1 Manufactured by the Longyear Co., Minneapolis, U.S.A. 
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Analyses! of two samples of the shipping grade of feldspar from the 


O’Brien property yielded :— 


TCR ee ee Ae Tice RAE os G oiclorhe bieracs Gs wileren 65-09 65-80 
ADOT Ae SA ee ee EO tats aarht ei hate thes 18-85 19-74 
THOTT ON UCL rete ree i Pets aan eare ners ere ech y Meek ds, he ce sh came tesla wars 0-03 0-03 
EGR ee Rn eee Oe DR EN er BS Soh Song Cks vias, k's ow we 0-21 0-11 
SOC A eT eC Pee Se eee Ldn oh wea eats 2-11 1-74 
ECR LLS RE aS Peter Wak Le Rg MENT OS Gs TAM ORS | beh ols 13-42 12-32 


It seems probable, in view of tthe encouraging results obtained {by 
M. J. O’Brien, Ltd., on the above property, and the number of deposits 
carrying a similar grade of spar that have been located in the same district, 
that the Buckingham region will shortly become an important feldspar 
producing centre. 


: 
ALKALI DEPOSITS OF WESTERN CANADA IQ“ | 


L. Heber Cole 
F. M. MacNiven, Assistant 


Introductory 


The search for potash in western Canada during the years of the 
great war led to the staking of claims on many of the alkali lakes and 
sloughs which occur in numerous localities in the morainic areas of the 
prairies, as well as in British Columbia, in the hope that potash salts 
would be present in commercial quantities. While thé search for potash 
up to the present time, has been disappointing, the prospecting of the 
alkali deposits has demonstrated that western Canada possesses large 
reserves of sodium and magnesium compounds: such as sodium sulphate, 
sodium chloride, sodium carbonate, and magnesium sulphate. 


Occurrences 


Natural occurrences of soluble mineral salts are known in the provinces 
of Manitoba, Saskatchewan, Alberta, and British Columbia, either in 
the form of bedded deposits, or as brines. Some are of considerable 
extent, and are probably of sufficient size to warrant commercial exploi- 
tation, provided economical methods of recovery can be developed, and 
sufficient markets established. 


The occurrences of these salts may be broadly classed under two 
types :— 

(1) Solid salts and brines in undrained or partially drained basins. 

(2) Brines of flowing streams or springs. 


1 Furnished by the operator. 
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the most westerly exposure. This lies}about 450 yards west of the railway, 
with which the quarry is connected by a tram line. Work was commenced 
early in 1921, and a considerable tonnage of feldspar was shipped. The 
whole of the output went to the Orford Soap Company, Manchester, Conn., 
for use in cleanser preparations. 


An analysis of the feldspar of this deposit made in the Mines Branch 
laboratory showed it to contain 1-62 per cent of potash and 7-14 per cent 
of soda. 


During 1921 considerable interest was evinced in the feldspar deposits 
of the Buckingham district, in Labelle county. The development, during 
the year, of a large body of very high grade feldspar, by M. J. O’Brien, 
Ltd., on lot 8, range I of the township of Derry, has led to active prospect- 
ing in the adjacent territory, and a number of deposits have been dis- 
covered. Many of these occurrences will doubtless undergo development 
during 1922, and shipments have already been made from one or two 
deposits. i 


The property now being operated by M. J. O’Brien, Ltd., lies nine 
miles north of the town of Buckingham, Que., and two miles from the 
Lievre river. In summer, the feldspar is hauled by wagon to the river, 
and loaded into scows, which are towed down to the railway at Bucking- 
ham. In winter transportation is by sleigh on the river ice to the same 
point. 


A large, well-equipped camp has been established on the O’Brien 
property. A small portable boiler supplies steam for two steam drills. 


Feldspar is won from a single large opening. This is an open cut 
carried 130 feet into the upper portion of the ridge crossed by the deposit, 
and having a width of 35 feet, and about the same depth. The actual 
feldspar dike is somewhat wider than 35 feet, and averages about 50 feet. 
In mining, however, a band along the walls, consisting of a somewhat 
lower grade of spar, is left standing, to be taken down separately. It is 
intended to work this deposit—whid¢h has been proved for a length of 
300 feet—by carrying in a series of benches at successive levels, and work- 
ing out the feldspar the length of the deposit at each level. In this way, 
no hoisting is necessary, the feldspar and waste being run out of the cut 
by tram. 


This deposit is remarkable for the unusually clean feldspar carried. 
An unusually small proportion of quartz is present in the dike, and this 
quartz occurs as segregations between large feldspar crystals, and can 
be readily removed separately. The accessory minerals so often present 
in feldspar dikes, such as tourmaline, hornblende, mica, garnet, etc., 
are virtually absent. The feldspar is predominantly of a light cream 
colour, and much of it is remarkable for its vitreous appearance and partial 
translucency. These are characteristics of the feldspar of many of the 
deposits recently uncovered in the same district, and in some cases, the 


colour is almost a pure white, the feldspar then having a remarkable milky 


appearance. . 


—— ee 
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Type (1).—Those of the first class are very numerous in the prairie 
provinces, and are, generally, similar in character, although the percentage 
of the different salts varies in different localities. In many cases the 
name alkali lake has been appropriately applied to deposits of this nature, 
since in the early spring, and often into late summer, the deposits are 
covered with water. The water accumulating from the melting snow 
and rain is often a foot or two in depth, and carries a considerable quantity 
of the alkali salts in solution, due to the dissolving of the top layers of the 
crystallized salts. In the late summer, especially when the season is 
a dry one, these so-called lakes become deposits of white alkali, which 
when seen from a distance resemble snow covered basins. A day’s rain, 
however, or a rise in temperature, which increases the solubility of the 
salts, will quickly cover the surface of the crystals with a saturated brine. 
This brine will, sometimes, entirely disappear during one night, if there 
is a fall in temperature. 

The deposits vary greatly in size, some being many acres in extent, 
and ranging up to 15 feet or more in thickness. The salts are generally 
found interbedded or mixed with calcareous mud and peaty material, 
and in only a few instances are the deposits in a pure enough form to be 
commercially marketable in their crude state. In many cases the salt 
erystals contain included mud stringers, so that the salts would require 
to be redissolved, and the impurities allowed to settle out of the solution 
before a pure product could be obtained. The mud beds also contain 
numerous crystals of the alkali salts. 

Type (2).—Brine streams or springs occur in many places, and may 
carry sufficient salts in solution to warrant their commercial exploitation 
for medicinal and other purposes. In some of the occurrences of this 
nature the principal salt present is sodium chloride, the other salts being 
present only in small quantities. The brine springs of northern Manitoba 
are good examples of this class of deposit. 


Composition 


The composition of the salts occurring in these basins consists chiefly 
of mixtures of sodium and magnesium sulphates, in varying proportions, 
with, generally, small quantities of sodium chloride, sodium carbonate, 
calcium carbonate, and calcium sulphate, etc. 


SODIUM SULPHATE 


Sodium sulphate in the hydrous form (known as Mirabilite or Glauber’s 
Salt) has the following composition:— 


NasO 19-3 per cent (Soda) 
NaSO, + 10H;O=<(SO; 24-8 per cent (Sulphur trioxide) 
H.O 55-9 per cent (Water) 


In its pure state it is white, transparent to opaque; and has a hardness 
of 1-5 to 2, with specific gravity 1-48. It is readily soluble in water. and 
at first is cool to the taste, and afterwards saline and bitter. 
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Sodium sulphate in the anhydrous form (known as Thenardite) has 
the following composition :— 
Na,80;= Na,O 56-3 per cent (Soda) 
wet \803 43-7 per cent (Sulphur trioxide) 
Its colour, when pure, is white, translucent to transparent, and the 
mineral has a hardness of 2 to 3, with specific gravity 2-68. 


MAGNESIUM SULPHATE 


Hydrous magnesium sulphate (known as Epsomite or Epsom Salts) 
has the following composition :— 


MgO 16-3 per cent (Magnesia) 
MgSO.+7H2O=({S80O3 382-5 per cent (Sulphur trioxide) 
| H.O 51-2 per cent (Water) 
This is a soft, white or colourless mineral, readily soluble in water 


and with a bitter saline taste. Its hardness is from 2 to 2:5 and specific 
gravity 1-75. 


SODIUM CHLORIDE 


Sodium chloride (known as Halite or Common Salt) has the following 
composition :— 

NaGiie Na 60-6 per cent (Sodium) 
Cl 39-4 per cent (Chlorine) 

The natural salt is nearly always impure. It has a hardness of 2:5, 
and specific gravity 2-1 to 2-6. It is colourless or white when pure, but 
often yellowish, or red, or purplish, due to the presence of metallic oxides, 
or organic matter. It is readily souble in water, and has a saline taste. 


SODIUM CARBONATE 


Hydrous sodium carbonate (known as Natron) has the following 
composition :— 
Na,O 21-7 per cent (Soda) 
NazCO3;+10H20=;CO. 15-4 per cent (Carbon dioxide) 
H.O 62-9 per cent (Water) 


This is very soluble in water, from which it crystallizes as such only 
below 20° C. It has specific gravity 1-4 to 1-7, and hardness 1 to 1-5. 


With these salts may be associated other soluble salts, and in small 
quantities, salts of the potassium and alum groups. 


Uses 


Sodium sulphate in the anhydrous form is more commonly known by its 


trade name Salt Cake. As salt cake, it findsits chief use in the manufacture _ 


of sulphate pulp; in metallurgical work in the refining of nickel; in the 
manufacture of window, plate, and bottle glass; and in making water glass. 
In the hydrous form, it is marketed as Glauber’s Salt, and as such, is used 
in tanning; in the textile industry as a mordant; and in medicine. 


= e!.U lee ee 
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Hydrous magnesium sulphate or Epsom Salts is largely used in the 
cotton trade for warp-sizing; it is also employed for medicinal and agri- 
cultural purposes, and in dyeing with aniline colours, since goods thus dyed 
are found to withstand better the action of soap. 

Sodium chloride is the ordinary Common Salt of commerce, and as such, 
has many uses.! 

Sodium carbonate in the anhydrous form, known under the trade 
name of Soda Ash, is one of the principal forms in which sodium is used 
in the alkali industry, since it frequently forms the base from which other 
sodium compounds are made. It is used extensively in the manufacture 
of glass, soap, and dyes, as well as in cleansing preparations, and tanning. 
In the hydrous form it is marketed under the trade names of Sal Soda, 
Washing Soda, or Crystal Carbonate, and is used in softening water and 
to replace soda ash when purity is essential. It is also used in cleansing 
compounds, or alone as washing soda. Sodium bicarbonate, or acid sodium 
carbonate, commonly known as Baking Soda, is generally marketed in 
a very pure form, and finds its principal use in baking. 


Methods of Examination 


The alkali deposits of western Canada are very numerous, and are scat- 
tered over a wide territory. On account of the great similarity of many 
of the deposits, it was thought best to confine detail work to several of the 
more typical deposits as representative of a district, and to obtain general 
data on the others. 


Field Work 


The field work on the deposits where detailed work was done consisted 
of :— 

(1) Transit survey of the deposit and surrounding area, with contours 
at 10-foot intervals, sufficient to show the presence or absence of drainage 
to or from the deposit; also the location of springs and wells which might 
have any bearing on the source of the deposit. 

(2) Detailed surface examination of the area included in the survey 
to determine the nature of soil and rocks of the surrounding country. 

(3) Core drilling at regular intervals over the whole deposit, to deter- 
mine its extent, depth, and composition. 

(4) Sampling of all springs and wells in the area, and representative 
samples from all the cores obtained in the drilling operations. 

(5) Collection of all data having any bearing on alkali deposits. 

(6) Chemical analyses in the field, to quickly determine the quality 
of material in any deposit. 

The field work on other deposits not studied in detail, consisted in 
visiting such deposits and obtaining representative samples from test 
pits, as well as brine samples from any springs feeding such deposits. In 
each case, general estimates of the size of such deposits were made from 
the township plans, and all available data collected. 

1 For details relative to the uses of Common Salt the reader is referred to ‘‘The Salt Deposits of Canada and 
the Salt Industry.’’ No. 325, Mines Branch, Dept. of Mines. L. Heber Cole, 1915. 
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Apparatus and Methods 


In surveying the lakes, a small light transit was employed, and 
measurements made with stadia. The elevations were determined by 
means of hand level. 

The drilling was done with a power drill, built especially for this 
investigation, by the E. J. Longyear Company of Minneapolis, Minn., 
U.S.A. It consists of a type BD diamond drill, together with a hoist and 
a 2-inch by 3-inch Gould triplex pump, all operated by an 8 horse-power 
Cushman gasoline engine and mounted on a platform. The platform is 
bolted to a steel frame on wheels, so that the whole outfit is easily moved 
from place to place, 

The entire weight is approximately 3,600 pounds. 

In place of using diamonds for the bits, pieces of hardened steel with 
chisel edges were placed in the bit, and these were found to give good 
results. On account of the friable nature of the material being drilled, 
great care had to be taken in order to obtain satisfactory cores, since 
excessive vibration or too high a speed tended to break up the core into 
individual crystals. A saw tooth bit was tried, but it tore the crystals 
apart, instead of cutting them. 

The drill is adapted to recover 1 inch and 2 inch cores. 

A 200-foot steel cable attached to the hoist drum enabled the drill to 
be moved from place to place on the deposit, by its own power. When 
moving from one deposit to another the drill was hauled behind a Ford 
truck. 

A complete chemical outfit for making preliminary analyses of samples 
in the field was included in the equipment. Aside from a standard Becker 
balance, Ralston still, and two coal oil burners, which were carried separ- 
ately, the entire chemical apparatus was packed in two cases, with trays so 
arranged that any article could be taken out without having to remove all 
the apparatus. These boxes weighed, approximately, 300 pounds, and 


were shipped by freight to the west from Ottawa, and carted around from 


place to place without any breakage. 

This outfit was sufficient for the determination of the principal salts 
in the lakes, and the composition of any deposit was quickly ascertained 
in the field. This knowledge was of great value in eliminating those lakes 
whose analyses showed them to be of no immediate commercial importance. 


DESCRIPTION OF DErosITs 


The following brief descriptions of deposits are of a preliminary 
nature, and only a few are given as typical of many examined. 

Some of those visited, such as the large lakes south of Ceylon, 
Sask., and the one at Horizon, Sask., were covered with a considerable 
depth of water at the time, consequently little information was available. 


Frederick Lake, Expanse, Sask. 


This lake, situated in parts of sections 20, 21, 28, 29 and 33, township 
12, range 28, W. 2nd meridian, was studied in detail, in order to obtain 
information relative to the nature of such deposits as would be applicable 
to all deposits of this character. 
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Frederick lake occupies a depression between a number of morainic 
ridges of the Missouri couteau, and covers an area of, approximately, 825 
acres. It has a solid crystal bed composed principally of Glauber’s Salt, 
with a small percentage of Epsom Salts.! It is separated from Johnson 
lake, on the north, by a narrow ridge composed of sand and gravel, which 
rises in places 30 to 40 feet. The level of Frederick lake is, approximately, 
3 feet lower than Johnson lake. There is no apparent outlet, and some of 
the adjacent morainic ridges rise to a height of over 100 feet above the 
level of the crystal bed. Three springs feed into the depression from the 
shores. Analyses of these springs are given elsewhere in this report. 
Springs Nos. 1 and 2 are very similar in composition. Spring No. 3 varies 
considerably from the other two, but is very similar in composition to the 

-water in Johnson lake. Inasmuch as this spring is situated on the shore 
of the lake nearest Johnson lake, it is quite probable that it is the result 
of seepage from the larger lake. 


It is probable that at one time this lake was a bay of Johnson lake, 
since there are strong indications of beaches on the morainic slopes sur- 
rounding the lakes, at an elevation of from 30 to 40 feet above the present 
.level. A rise of 40 feet in the present level of the water of the lake would 
submerge the narrow neck of land separating the two lakes, under about 
10 feet of water. Conditions would, therefore, be favourable in this par- 
ticular instance for the deposition of salts in the present basin of Frederick 
lake as a partially entrapped arm of the larger body of water of Johnson 
lake. 


A series of some 65 holes were drilled over this deposit, and it was 
found that the hard crystal bed averaged 4-2 feet in depth. Beneath the 
crystal bed was a varying thickness of silty mud with salt crystals inter- 
spersed through it, and resting on a compact stoneless and highly calcareous 
clay. One typical hole drilled gave the following results :— 


0 — 5’ 6” hard, compact crystals. 
i EY 0” soft mud and crystals. 
10’ 0’—15’ 0” silty clay, calcareous (stoneless). 
15’ 0’—20’ 0” coarse sand, calcareous bond. 
20’ 0’—28’ 0” boulder clay. 


The materials comprising the surrounding country are boulder clay, 
gravel, sand, and silty clay. 

The Canadian Pacific railway branch line from Moose Jaw to Assini- 
boia, Sask., runs along the south shore of this lake. A siding 200 yards 
long has been built at the lake. 


Corral Lake, Sask. 


This lake, situated on sections 14 and 23, township 14, range 20, west 
ord meridian, is, approximately, 12 miles northwest of the town of Gull 
Lake, Sask. 

The deposit lies in an undrained depression in the eastern edge of the 
great belt of sand hills extending along the north side of the main line of 
the Canadian Pacific railway, between Swift Current and Maple Creek. 


1 Analyses of material from this deposit are given elsewhere. 
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The surrounding hills at this deposit are composed entirely of sand, 
no boulder clay or gravel area of any extent being noticed. 

The deposit covers an area of 60 acres, and 15 test holes proved an 
average crystal bed of 5 feet. 

There is one spring feeding this lake at the south end. 


Alkali Lake near Ingebright, Sask. 


This deposit occupies parts of six sections and is situated in sections 
13 and 14, 23 and 24, 25 and 26 of township 16, range 25, west of the 3rd 
meridian. 

By road, it is 40 miles almost directly north of Maple Creek, Sask., 
the nearest point on the railway. : 

The lake bottom is covered with a thick bed of hard crystals. 

There are several springs along the shore, feeding into the lake, and in 
the deposit itself there are numerous springs coming up through the crystal 
bed. Some of these springs are 6 feet and 8 feet in diameter. When the 
deposit was visited October 24, 1921, there was one foot of water over the 
surface of the whole lake. This surface water was a saturated solution of 
sodium and magnesium sulphates. 

There are 17 claims staked on this lake, under the Quartz Mining 
Regulations. 

The impurity in the salts consists of sand rather than silt, such as is 
found in other deposits examined. One can walk onto the lake at almost 
any point, for the crystal bed is firm right to the shore. The shore is very 


sandy, and the banks, in most cases, are steep, rising from 10 to 40 feet ~ 


above the lake level at a distance of 50 feet back from the shore. 

The most noticeable feature of this lake, apart from its size, and the 
large amount of crystal present, is the numerous springs in the crystal bed 
at the north end of the lake. Many of these springs are bubbling up, and 
constantly depositing crystals in cones. It is said that in dry weather 
these springs build up cones, in places, to a height of 15 feet. Even with 
a foot of water on the surface of the crystals, these cones were noticed in 
the process of formation, projecting a few inches out of the water. No 
data were obtained as to the depth and tonnage of salts in this deposit, 
but it is evident that it is quite large. 


Fusilier Deposit 
(On the Lacombe-Kerrobert branch of the C.P.R.) 
This deposit, owned by the Soda Deposits Ltd., Calgary, Alta., is 


situated on section 17, township 34, range 26, W. 3rd meridian, on Plover 
lake. Two claims of 40 acres each are located on this lake, taking in the 


whole area of the lake. When visited on Oct. 25, 1921, there was about. 


one foot of water over the whole surface of the lake. 

There are a number of springs feeding this lake, and the depth of the 
clean crystals on the top will average about 3 feet. The salts are practically 
pure sodium sulphate. 
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This deposit is being operated in a small way, and several thousand 
tons of clean salts have been excavated. These salts have been piled 
on the shore, and are gradually being dehydrated in drying sheds which 
have a capacity of 5 tons every two weeks. A service truck is being used 
to haul the material 54 miles to the Canadian Pacific Railway station at 
Fusilier, Sask., where a warehouse 24 feet by 40 feet has been erected. 


Senlac, Sask. 


An interesting lake was examined on sections 19 and 30, township 
39, range 25, west 3rd meridian. This lake is 12 miles north of Denzil, 
Sask., and 8 miles east of Evesham, Sask. The area of the lake is 185 
acres, and, unlike many of the other lakes examined, the salt present 
is sodium chloride. The lake is fed by numerous springs, and a company 
known as the Senlac Salt Co., Calgary, Alta., has done considerable develop- 
ment work. The springs, which are very numerous, occur over various 
parts of the lake, and the degree of saturation of the water in the lake 
varies at different times of the year. 

The company operating this lake built wooden cribbing around a 
number of the springs, and pumped the brine to shallow mud vats built 
on the shore. The solar system of evaporation was employed, and when 
the evaporation was completed the salt was shovelled onto drying boards, 
and allowed to drain, after which it was bagged and sold locally. There 
is also a small plant with two open pans operated by direct heat supplied 
by coal fires. 

When the property was visited on Oct. 26, 1921, the whole plant 
was idle. 

Two samples of the salt, furnished by the company, were analysed :— 


No. 1lcoarse No. 2 fine 


SN a Spr Ok eee ea eget ER RO Pe ee Oe Sa ee 38-13% 36-87% 
Le are. rr mnt ae Saati eM Cots eM beet none none 
Re oer Nei rear c/ ora Like Oph tayo cela a on eokaaicae tle sloetagi 3! a'lSgat so 0-238 0-45 
KS Sette, SOR ae TERN atte oe, Res Wen abate eet = ake wees 0-05 0-18 
SS) Tees Us eon oe He hrs Temira acc lash cee oes: in ere eens totes 0-08 0-35 
OST ae oe NTO! ete Se STO on EN eae RAE eS ¢ 59-43 58-14 
PTSD ANTS WA LOT Genet een Tee cial ate Se a nts ee ea A dae 0-34 0-09 
ers Ad LOU le ae OR ee te eh oe 1-02 2-24 
POA IDOVS LLU Cre pick bots he ee Ce ere ranks d Las eeaiiet 1-18 2-00 


100-46 100-32 


A. Sapter, Analyst, Mines Branch. 


Whiteshore Lake 


This lake is situated in the northern part of township 36, ranges 
16 and 17, west 8rd meridian. It is close to the stations of Oban and 
Palo on the main line of the Canadian Government railway, and Naseby, 
on the Winnipeg-Edmonton line of the Canadian Pacific railway. Its 
area is, approximately, 9 square miles. 

When this deposit was visited, October 26, 1921, there was a foot 
of saturated brine over the whole surface of the deposit. 
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The clear surface deposit of crystals varied from a thin film to over 
8 inches, underneath which is a thin layer of mud. Beneath the mud 
there is another bed of hard crystals of varying thickness, mixed with 
considerable mud. 

An average percentage composition of the deposit, as calculated 
from a number of analyses, is shown in Table No. I, column 2. 


Muskiki Lake (Dana, Sask.) 


Muskiki lake, situated in townships 38 and 39, ranges 26 and 27, 
west of the 2nd meridian, contains large quantities of sodium and magnes- 
ium sulphates, as well as small percentages of other salts. The area of 
this lake is, approximately, 4,600 acres. i 

The property is owned by Salts and Chemicals, Ltd., Kitchener, 
Ont., and this company has done a large amount of experimentation 
on the recovery of the salts in a commercial form, both at their plant 
at the lake and at their refining plant at Kitchener, Ont. 

The country surrounding this lake is rolling prairie, and the lake 
is the lowest point for some miles around. There is no apparent outlet, 
and there are numerous springs feeding into the lake around the shores 
and in the lake itself. One group of springs was very noticeable, about 
10 feet from the shore on the east side, bubbling up and keeping the surface 
water in constant agitation. The shore at this point is built up of calcareous 
sinter intimately mixed with an ochre. The gravelly material making 
up the beach shingle for quite a distance on the south side of this point 
is made up of nodules of tufa in varying sizes. These materials are prob- 
ably deposition products from the springs. 

The deposit of salts in the bed of this lake varies greatly in thickness 
from place to place. It is composed chiefly of Glauber’s Salts, with an 
average of 10 per cent of Epsom Salts. The lake brine, on the other 
hand, runs high in magnesium sulphate and also carries a small percentage 
of potash salts. 


The crystallized salts in the bed of the lake are harvested as such, 
when conditions are favourable, and stored in drainage sheds at the lake. 
When sufficiently drained they are shipped to Kitchener, where the refining 
of the salts for the market is accomplished. The brine is evaporated 
in the plant at the lake, from whence the crude salts are shipped to Kit- 
chener, for the recovery of refined Epsom Salts, as well as magnesium 
carbonate and potash salts. — 


CHEMICAL ANALYSES 


A number of analyses given below show the wide variation in the 
composition of the lakes visited. 


Frederick lake, about 34% miles from Expanse, Sask., was examined — 


first, and a number of samples from various parts were taken. The 
deposit of crystals varied in thickness from a few inches at the edge to 
about 5 feet in the middle. Core samples were taken, and an analysis 
was made of each foot, thus giving an idea of the uniformity of the bed. 
Some of the results are given below. 


eee ee ee 
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Hole No. 8—Frederick Lake, Expanse, Sask. Crystal bed 3 feet thick. 


—. 1st foot 2nd foot 3rd foot | Composite 


Indole eta ee chee eta in coam eae es 0-78 3-53 1-49 1-86 
TO OxidO BUG AlUMIMNG., 2.550. 5000s cs dete dues 0-06 0-20 0-09 0-20 
CFalriain Car nOnates Pos «she cee: bee Maile ee Ret 1-70 5-85 2-10 2-17 
MEAP RERININ CATDONALO. 6604's ass cee seco aoc vine 0-76 3:70 2-70 1-62 
DOmeNGIIUIY BUIDNALG, oxo et ong sos ss oatadae 2-63 2-17 4-01 3°30 
PIMIAGHIOTICD ces ees ace ea es ba Cath Seen ete 0-61 0-46 1-39 1-02 
POG AMID ACCS 0% or t)l sled gasses Seles neeee eee 92-80 83-65 88-09 89-28 

PCRS Les See oat Bale Be 99-34 99-56 99-87 : 99-45 


Hole No. 1—Crystal bed 4 feet thick 


mae Ist foot 2nd foot 3rd foot 4th foot |'Composite 


——— | | | 


PRIME es. FEeE ice acd nacho o's 2°54 3-30 3-46 3-55 3°49 
Tron oxide and alumina........... 0-12 0-42 0-21 0-18 0-15 
CAlCiuMOV CATOODALG sr. .s.0.cec nce 2-53 2-04 4-08 3:13 2-88 
Magnesium carbonate............ 1-65 1-15 3°67 2-32 1-11 
Magnesium sulphate.............. 5-25 5:32 4-20 5-25 6-03 
PREM CH YICO... ope eis wee eal 0-90 0-98 1-02 1-00 0-87 
Sodium sulphates.............6.. 86-06 86-38 83-06 84-52 85-29 

AOL k eit. Ss ade 100-05 99-59 99-70 99-95 99-82 


1The composite was not made up from the samples for each foot but was an independent 
sample through the crystal bed. 


The water from several springs flowing into this lake was analysed, 
and the results are given below in parts per 1,000,000. 


ee No. 1 spring] No. 2 spring|No. 3 spring 


ENS OMT OLO NSE Sse tee ae ater Metta co sate ayn d. clave is Gat Peer ee a 30-2 30-0 20-0 
PPOMEO RIG Oca TC eA IUINLIN ener eeeas ee erecta © > Srerctskots wikis crcl va wane 7:9 3°6 5-6 
CE ACHIIECAT OOUALC Heian ete ree ettons he ena siete nicer 310-4 2 Op ales let aes Seema nh 
a AgPIPCANI? CAT OCIA GE, Shak so ante hc hos ok ere alae 4 dknine. oe ares 209-8 242-0 180-6 
Mommas Ite UDA LOR OCS iris sare ae eo echee oF aed ee CLE eaeala SAS ek Pole eaein gets 1, 222-0 
OG Te Ols ONT lee ee a teue a a eek baba edie nek cenadioes 5-14 EE a ole Re on Ne 
SBT INET EN LEGO eer eee tic Seca dione ia BA aieve oo vine ck we 968-8 925-8 4,395-0 
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Corral lake situated about twelve miles north of Gull lake, Sask. 
1Hole No. 1—on the shore 
sess 


—— 1st foot 2nd foot 8rd foot 4th foot 5th foot 

Inselubles ih. Ain cen eee 70-09 67-80 59-13 67-87 70-52 
Iron oxide and alumina........... 1-83 1-6 1-50 0-42 0-63 
Calcium carbonate............... 0-84 0-35 0-68 0-71 1-49 
Calcium sulphate. yadcnsB. St, 6 JES Soe NG eee Ce ean 2-07 
Magnesium carbonate............ PEGG. i ieee aon ape ink 1 el OE BEE 
Magnesium ‘Sulphate... cs des erat, foe ee 1-94 2-1 1-83 3-50 
Sodium chlorides. use 0-60 0-50 0-40 0-55 0-81 
Sodium sulphaté....eeec eae 25-03 27°55 34-64 28-10 20-69 

Tom Geko a Phen 99-75 99-74 99-93 99-48 99-71 


1This hole was sunk to ascertain whether the crystal bed extended farther than was indicated 
on the surface. # 


Hole No. 3—Typical sample of the deposit 
eC3“0“——“s0ws+o0nwyx7o)nD0@w@oeeononon@moOo0NaS9m ee 


a 1st foot 2nd foot 3rd foot 4th foot 5th foot 
Insoluble x... fsck ls he ae 14-74 8-04 9-73 9-11 11-80 
Iron oxide and alumina........... 0-10 0-004 0-005 0-008 0-008 
Calcium carbonate............... 2-22 0-86 0-95 0-76 0-86 
Magnesium carbonate............ 4-01 2-06 2-13 2-10 1-53 
Magnesium salphate.. is... sal caso eat ca cee Dee ete ne 1-24 
Sodium ichlorideqe ek ke 0-29 0-25 0-25 0-25 0-29 
Sodium sulphate. ..... ae 78-32 87-89 86-56 87-49 83-93 


ere Sf een 


This lake is surrounded by sandy land, which may be either washed 
or blown on to the deposit, hence the high percentage of insoluble material. 

The analyses of crystal beds in several lakes are given in the columns 
of Table I, and of brines in Table II. 


TABLE I 
e6u_e_enewwwwwssss 
Lake Oban, 
near Sask. Lake 
Constituents Gladmar, | Whiteshore Alta. 
Sask. lake 
so ee ee 
% % % 
Tnsolubledy os 0s. s she tea ek alley es vee oe eae ne ae a trace 0-1 14-08 
Iron oxide and aluminas. 1.2464 eee ee oe absent  |........6.274o. 5 ee 
Calcium carbonate.et. uk uesi se eae eee ee absent.” |i22 cae 0:59 — 
Calcium sulphate 0550 muy ee ais Had ne ne 0:5 Le 
Magnesium 'carbonatece, Atco het arte ee absent] fc ceuy ae e 1-10 
Magnesiuti sulphate..4Aicieccsc ie neh ee te ee ee) ae 5-2 «|e 
Sodium chlorides. pisacses des ee 0-12 1-3 0-10 
Sodium. sulphate. .i.5\hesae ee ee ae ee ee 99-49 92-0 84-18 
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Column 1—Only pure crystals were taken in the analysis—E. A. 
Thompson, analyst. 

Column 2—Average analysis made by Dr. Thorwaldson, Saskatch- 
ewan University. 

Column 3—Analysis made by H. A. Leverin, Mines Branch, Ottawa. 


TABLE II 
1 2 3 4 5 
Constituents Parts per | Parts per | Parts per | Parts per | Parts per 
million million million million million 
AOE RANIC INALEOR De Wales ae dictoia's les <2 68-4 6-7 Oe CER DRL ee 477 
Puspended matter. ....0...s ess s> 123-5 17-8 aN et a Rep Menno emuehe eS HO RS eS Uae 
SSLTICAP EAU tas cs Pah ees 8 1-4 13-5 69-1 O22 WOE eae ars 
Iron oxide and alumina........... 27-3 0-9 25-0 0-085 nil 
Calcium carbonate............... trace 121-9 trace 2-055 nil 
Calcium sulphate../.............. 195-3 322-7 895-1 17-84 nil 
Magnesium carbonate............ 501-3 192-3 309-6 0-186 146 
Magnesium sulphate.............. LOT Ti Roe ae aes 1, 232-0 Lt ty? ON pW ee YRS 
MOU UN CHIOTIOO xe? s eeiiac ot ae RS 58-3 15-4 96-7 17-84 823 
Sodium sulphate..........$...0.. 441-4 133-9 1, 685-6 68 - 02 358 
Ee ERTL LGE TELE sk oa dha) Wiehe Sete ee ROUEN 6 Oe SPE glee Rear nedarece Peles o aiohg as ists LsGah' tele Oe aelastac 
PA TONE TIOD ALE see eae sive ks oe Ne Medak loki as abel ga tie vila minaal seve a sis 2-25 3,410 


. York lake, Melville, Sask. 

. A lake near Duff, Sask. 

Water, Talmage, Sask. 

. Big Quill lake, Wynyard, Sask. 
. Soda lake, Maidstone, Sask. 
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PREPARATION FOR THE MARKET 


In preparing this product for the market, the guiding principle, of 
course, will be the specifications laid down by the consumer. There are 
several markets for sodium sulphate. The chief ones, or those which 
would probably take the large tonnages, are the paper industry, in which 
the salt is used in the manufacture of sulphate pulp, or, more correctly, 
sulphide pulp, and in the manufacture of glass. 

As to the glass industry, we have been unable to get a copy of the 
exact requirements, but the chief ones are (1) that the material be dry; 
and (2) that the iron content be very low, possibly in no case above -02- 
-03%. 

4 small percentage of insoluble material, if siliceous in nature, would 
not be objectionable, and small amounts of magnesia and lime would 
probably be permissible. It is to be remembered, however, that the soda 
base is the essential constituent, and that the materials mentioned above 
are to be regarded as impurities which may lower the effective value of 
the product. 

Relative to the requirements of the paper industry, we are indebted 
to Dr. McLean of J. T. Donald and Company, Ltd., Montreal, for the 
analysis of a shipment of salt cake, whick was accepted and used in the 
manufacture of sulphate pulp. He saic that the analysis mentioned 
could be taken as a standard. 
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The following is the analysis of a shipment of salt cake obtained as a 
by-product in the manufacture of hydrochloric acid:— 


per cent 

Moisture tiated uu Bala Cane. ep aa ea 0- 
enc iea eames PRE Mb OF Meese OYA eA BEESON YN Wer AVATAR ie 0-19 
TOM GRIN eee UT ay Unies cea) PERM U Ny ake” TOMO aT MN Ta 0-45 
ANITA a ince Hsiao Wt gL EN CMOS ee a ac RS trace 
Sodinm ehisrides ay). 000) 010 Va aaa On EGE TL NA) erat 2-15 
d'ree sulphutie seid ak uot en aH Gy War Mae no) Senta 1-96 
Sodium sulphate (caleny 0." ucudi elim iia one alte Patan iy ae 95-01 


Less than 1 per cent sodium chloride is advisable, and not more than 
-) per cent iron; free sulphuric acid appearing in the analysis would not 
be found in the product of the alkali lakes. No allowance is made for 
calcium and magnesium sulphates. They would probably not prove detri- 
mental to the product. It is thought that the magnesium salt would 
make the paper a little more flexible, although, perhaps, a little heavier. 
Possibly 5 per cent of each of these salts would be allowed, but so large 
an amount of impurities would, very appreciably, lower the value of the 
salt cake. 

Keeping in mind, therefore, the specifications required, only those 
deposits which run approximately 90 per cent or over, sodium sulphate, 
in the dry state, should be worked at the present time. 

The proximity of the deposit to a railway is also of the utmost 
importance, because of the cost of haulage. 

Sodium sulphate, as it occurs in the lakes, is in the form of crude 
Glauber’s salt. If the insoluble material (sand, organic matter, etc.) is 
high, it will have to be removed first. This may be done by bringing the 
salt into solution in water and then allowing the insoluble to settle out in 
settling tanks. The clear solution may then be decanted into crystallizing 
pans or tanks, and the salt allowed to crystallize out. 


DRYING PROCESSES 


There are a number of methods suggested for the dehydration of 
Glauber’s salt. Some of these are given below. 

Air Drying.—As is well known, Glauber’s salt when exposed to the 
air loses its water of crystallization, and forms a fine white powder of 
anhydrous sodium sulphate. In this process, the hydrated crystals are 
exposed to the air, on trays with cotton bottoms which allow the air to 
circulate freely through the material. About two weeks is required to 
lower the moisture content from 56 per cent, approximately, to 15 per cent. 
The material is removed to a building where it is placed on trays, and the 
last traces of water are easily removed in a day or two by the heat of a 
stove. 

This method is in operation at an alkali lake 54 miles from Fusilier, 
Sask. The company has erected a building or shed about 10 feet high by 
12 feet wide by 100 feet long. In this shed, the trays are arranged in rows, 
one above another, about two inches apart, and are filled with hydrated 
crystals. The trays are pushed along one following another until the shed 
is filled. The sides of the shed are built in sections or doors oa hinges, 
which open from the top, and lie back on the ground. This allows the 
air to circulate above and below the exposed crystals, and thus carry off 
the water. About five tons of the dried material is obtained in this way, 


ol 


in two weeks. Two men can easily fill or empty the shed in one day. 
In order, then, to have an output of five tons per day, fourteen sheds of 
the size stated above would be required. This would necessitate quite 
an initial outlay, and the cost of maintenance would be considerable. 
However, this method is probably the most economical that has been 
devised so far. 

Direct Evaporation of the water—One method is, to heat the salt in 
large open iron pans, and to expel the water by direct evaporation. There 
are two main objections to this method: (1) that the dried salt cakes 
solidly in the pans, and would have to be loosened with picks, which would 
increase the cost; and (2) the cost of fuel in heating. 

Rotating dryers have been suggested for drying purposes, but whether 
these would work on material which goes into solution in its own water 
of crystallization when the temperature is raised is doubtful. At about 
33° C., approximately 30 per cent of the sodium sulphate in solution is 
precipitated, and forms a rather pasty mass. Special experiments will 
have to be conducted in order to ascertain whether the material would 
cake in the dryer, and thus clog it. 

Cement kilns with certain modifications have been used in drying 
solutions of potassium salts. At the upper or feed end of the kiln, the inside 
was lined with 2 inch by 4 inch scantlings, placed lengthwise and on edge 
about 2 inches apart, blocks being inserted between to hold them rigidly in 
place. Then, at the end of the scantlings, the kiln was lined with 2 inch 
by 4 inch scantlings placed side by side for about 6 feet. The heat was 
applied at the lower end by either pulverized coal, oil, or gas. 

The solution was fed in a constant stream and ran into the spaces 
or troughs between the scantlings. As the kiln revolved, the solution 
was carried up and then poured out through the hot gases, finally falling 
to the bottom only to be taken up again. The solution becoming more 
concentrated all the time, gradually worked forward, until finally all 
the water was expelled, and only the salts were left. These issue at the 
firing end as in cement making. The inside of the kiln at the feed end 
was arranged with alternate troughs and complete bands, but this work 
was only carried to a point where the lining was not affected by the heat. 
Looking into the kiln from the feed end, the appearance was strikingly 
similar to a shower of rain. 

Unless this method could be used when feeding Glauber’s salt crystals 
it is evident that it would be less economical than evaporation in open 
pans. Then, too, power would be required to rotate the kiln. 

On account of the salt coming in direct contact with the fuel, the 
dried material may be contaminated with coal dust, if that is used for fuel. 


PRODUCTION AND MARKET CONDITIONS 


Sodium Sulphate—The production of sodium sulphate from the 
natural deposits of western Canada is still in its infancy. There is a 
small but fairly steady market for this material in the anhydrous form 
in the pulp and paper industry, but the consuming centres are in eastern 
Canada, and the present high freight rates from the deposits to the markets 
are an important factor. Very little of the crude material, as such, can 
be marketed, and this necessitates the installation of refining plants. 
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The product has to compete against that produced as a by-product from 
acid manufacture, but there are hopes that simple refining methods and 
lower freight rates will eventually help this industry. 

The Salts and Chemicals Ltd., of Kitchener, Ont., operating Muskiki 
lake, Sask. (townships 38 and 39 ranges 26 and 27, west 2nd meridian), 
as already stated, have erected refining plants at their lake, and also at 
Kitchener, Ont., in which they have conducted much experimental work, 
and hope shortly to be in a position to place refined products regularly 
on the market. The Soda Deposits, Ltd., operating Plover lake, Sask., 
(township 34, range 27, west 3rd meridian), have been producing small 
quantities of high grade anhydrous sodium sulphate. 

Frederick lake, near Expanse, Sask. (township 12, range 28, west 
2nd meridian), will likely be a producer shortly, as a plant is now being 
installed by the Bishopric and Lent Co., of Cincinnati, Ohio. There are 
many deposits which could produce sodium sulphate, but only those 
close to the railways can be considered at the present time as prospective 
producers. 

Practically all the salt cake so far used in the country has been obtained 
as a by-product from the manufacture of hydrochloric acid. The amount 
produced by this process in future will necessarily be governed by the 
market for hydrochloric acid. 


Salt cake is being produced in Canada by the following firms:— 


Grasselli Chemical Co., Hamilton, Ont. (by-product). 
Nichols Chemical Co., Montreal, Que. 
Plants: Sulphide, Ont. (by-product). 
Capelton, Que. (by-product). 
Canadian Explosives, Ltd., James Island, B.C. (by-product). 
Salts and Chemicals, Ltd., Kitchener, Ont. 
Plants: Kitchener, Ont. (natural). 
Dana, Sask. (natural). 
Soda Deposits, Ltd., Calgary, Alta. 
Plant: Fusilier, Sask. (natural). 


The Canadian production of salt cake and Glauber’s salt as furnished 
by the Dominion Bureau of Statistics for 1918-1921 was as follows:— 


1918 1919 1920 1921 
i Tons | Value | Tons , Value | Tons | Value | Tons } Value 
Pare in iG ae! 
Glauber's alll IIT] | siaeal “eorgei| itagal apcrall acoell Teo see) tats gna 


_=_—_ OO 
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Canadian imports of salt cake and Glauber’s salt are as follows:— 


Salt cake Glauber’s salt 

Calendar Year | 
Amount Value Amount Value 

lbs. $ lbs. $ 
TDUNO). cat AO lee gi Sn i ole EP Ce PP Mee allot oA 17, 728, 543 95, 054 1,080,309 5,217 
HEIST Seek Sse ee AW Rh grate che ielsc Macee rR hOhetehel uals 13,782, 241 88,761 W538) 550 7,826 
JGR tl Ss) 0 iy Se ie a Os Bn En es Ae 19, 243, 823 97,768 1,951,619 9,129 
TERY nm eee, LEED CT ORS ona) UR AUT OPA aE 25,902,190 133, 030 811,053 3,815 
QA Te eae ie! he cub Sl ae) o oa wean eet eT Bene erek eae 38,175, 604 170, 333 810, 062 3,407 
OV eae rts es moe lok ae ese hall SB eee mete eae 30, 970, 231 147, 047 840, 994 8, 058 
TG aoe os eae RHE LER RODE eer geen Ag IER Dar 42,194,077 178, 370 522,703 8,133 
RO RRP ey em E avalat bate aaee ale Sith able aieiels ahem ERO 71,583,645 560, 711 722,913 16, 248 
TOURS? A 1 oe: Seni ea ang a Me PA MIL | oP SB 68,773,441 676, 571 686, 712 9,748 
EAU Rem re ete eh os is ae Nae | 0 CAR atest 47,905, 004 343, 007 738, 423 9,763 
GD MT OTe eS, 5 oer cite a daca aiana diatayene’ age l euenarteen oajee 85, 948, 000 958 , 628 565, 746 . 8,864 
TAO og telly tea a ae a RAS 9 a 54,379, 450 680, 083 579, 928 4,521 


Magnesium Sulphate-—There is a small production of magnesium 
sulphate from the natural deposits of western Canada, the main producing 
districts being, five lakes near Basque, B.C.; a lake near Clinton, B.C.; 
and Muskiki lake at Dana, Sask. A big deposit is located near Kruger 
mountain, B.C., and it is possible that some of the alkali deposits of Saskat- 
chewan and Alberta may, in time, become producers. 

The market for this material remains quiet. The producing localities 
are unfavourably situated as regards the present market in eastern Canada, 
hence there is still a considerable import, mainly into the markets of the 
east. The Canadian production, however, seems to have caused a notice- 
able reduction in the import figures for 1921. 

The Canadian producers of magnesium sulphate are:— 

The Basque Chemical Production Co., Lid., Vancouver, B.C. 
Plant: Basque Ranch (near Ashcroft, B.C.). 
Stewart-Calvert Co., Inc., Oroville, Washington, U.S.A. 
Plant: Clinton, B.C. 
Salts and Chemicals, Ltd., Kitchener, Ont. 
Plants: Kitchener, Ont. 
Dana, Sask. (Muskiki lake). 


The production, imports and exports of magnesium sulphate are as 
follows:— 


1917 1918 1919 1920 1921 
Tons! Value | Tons} Value | Tons| Value | Tons| Value | Tons| Value 
$ $ $ $ $ 
Quantity extracted..| 2,600)........ AP SOOM easeicn © [aveam asd fiastaaeietes LUSGIeNicoe taak eet ees he 
1Quantity shipped... 929] 4,645 | 1,949] 14,565} 738} 9,115) 1,125) 28,1387] 614 20, 961 
PIPOPUG cc Live cee ws [ate Sols se wae melee eb bala eses asic fae ele'a's 15| 743) 3,737| 119] 4,562 
DHGOLie cy baie ase le Weeds af UUG As Ph | ant ties bola wpgiblonels (a)B4,7 79}. 03s To LOO ee 8e%.s 29,987 


oe 


(a) Not separately classified prior to April, 1919. 
1Figures furnished by Dominion Bureau of Statistics. 
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Market Prices.—The market prices for alkalis are constantly varying. 
The following figures, as reported in the Oil, Paint, and Drug Reporter, 
New York, give the New York market prices for the years 1914 to date:— 


0—«—°——sssss oS 


Ale, Le eam Jan. 1, Jan. 1, Y i "6 

— 1914 1915 1917 1918 1919 1920 1921 

$ $ $ $ $ $ $ 
Salt cake, ground— 11-00 ELO0 a es 30-00 12-00 17-60 17-00 
bbls; peritonitis.) ay to 13-00 PO UN ae AC ane to 35-00 | to 30-00 | to 80-00 to 28-00 
Glauber’s salt—cwt. .|/ 0-65 0-60 0-60 0-90 1-00 1-15 1-00 
to 0-75 to 0-75 to 0-65 to 1-00 to 2-25 to 2-65 to 1-75 
Epsom salt, U.S.P— Not quoted prior to 1918 3-624 2-75 2-50 2-20 
CWE 2 oan ee a to 3-90 | to3-623]} to 5-50 to%2-75 
Epsom salt, tech.— 1-00 1-75 1-75 3-305 1-80 1-75 1-10 
CWH eed iat nee sae to 1-10 to 2-00 to 1-85 to 3-50 to 3-373] to 3-50 to 1-75 


eae ee EE EEE eee 


*High and low figures for year. 
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CRETACEOUS SHALES OF MANITOBA AND SASKATC PEWAN 
“AS A POSSIBLE SOURCE OF CRUDE PETROLEUM yr 


A 
r 


S. C. Ells 


INTRODUCTORY 


During recent years attention has been directed to reported occur- 
rences of oil shale‘in the provinces of Manitoba and Saskatchewan. The 
shales are exposed along the escarpment of the Pembina, Riding, Duck, 
and Porcupine mountains, which border the lake“plain and Red River 
valley of Manitoba. Théy are also found in the escarpment of the Pasquia 
hills, a northern extensionof the same series,” These hills, dignified by 
the name of mountains, constitute the erosion escarpment of the Cretaceous 
beds which form the first. prairie, step. The eastern edge is indented by 
drainage valleys of varying importances which separate the hill features 
into groups. The Pasquia hills, and Porcupine, Duck, and Riding 
nountains, occupy an area which is bounded toward the north and north- 
west by the Carrot river, and toward the east by waterways, which include 
Moose lake, Cedar lake, and lake Winnipegosis. Broad, low-lying, 
slightly undulatiag, lacustral plains, which “formed the bed of glacial 
Lake Agassiz, stretch away from the various waterways of the lower 
slopes of the hills. These lower slopes are marked by a series of old lake 
beaches, and rise by’ easy gradients, through some five or six hundred 
feet, to the more @brupt escarpment of the main ridge. 


The whole/area is well watered by numerous small ‘streams few of 
which have a’width greater than 60 feet. In descending frem the table 
lands, thesé streams, for the most part, flow with rapid cufrent along 
boulder-strewn channels, deeply entrenched in precipitous valleys and 
ravines, where active erosion and landslides are much in evidence. On 
reaching the lower slopes of the hills, the current slackens, and many 
excellent geological sections are exposed in cut banks at concave bends, 
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New Brunswick 


A number of samples of rather highly coloured clays were submitted 
by interested parties in St. John, to be examined as possible raw material 
for the.manufacture of paints. They consisted of red, buff and yellow 
clays, which, when ground in oil, produced paints of poor quality as to 
opacity, intensity of colour and brilliance, except in the case of the yellow 
clay, which may be classed as a fairly high grade yellow ochre.” The other 
colours were unsuitable as pigments, except possibly as chéap fillers for 
linoleum manufadture. f 

Opportunity offered to visit the deposits from which the above men- 
pawn samples were Obtained and an examination was made of them in 

ctober. Jf 

Northumberland Cownty.—About six miles“ southeast of Howard 
station, to the west of Cain\river, between Otter brook and the mouth of 
Sabbies river, there are severahexposures of eae clay. In the bed of a 
small creek in the southern part\of the ared indicated above, an unctuous 
blue-grey clay outcrops from under abou five feet of gravel. Within this 
bluish clay are streaks and small pockets of bright yellow ochre of good 
grade, but as the quantity apparently\is very small, and also due to its 

mixture with the other clay, it is of no c¢emmercial value. 
; To the northward there area number of clay areas many acres in 
extent. The general colour pie clay is buff, though the upper half foot 
is frequently of a stronger yellow colour. None of it is suitable for paint 
manufacture. oe » 


shales are exposed alorg the sides and floor of a smal valley on the road 
from St. John to Smithtown, near Damascus. The prevailing colour of 
the clay is red, but it contains streaks and small patches ef greyish white 
silty clay and yéllow clay. in. Eten . 
The red glay is similar to much occurring throughout New. Brunswick 
and Nova Scotia. It cannot be regarded as valuable for pigment.purposes 
as it lacks’ brilliance of colour and opacity when ground in oil. It. might 
be used/as a filler in the manufacture of linoleum. The white silty material 
is worthless. The yellow clay would make good paint similar to French 
yellow ochre, but it occurs in too small quantity to be of any value, and. 
the indications do not point to the likelihood of more extensive deposits. 


\ 
Kings spore aa s resulting from the weathering of Carboniferous 


II 


ALKALI DEPOSITS, WESTERN CANADA 1° 
L. H. Cole 


INTRODUCTORY 


The examination of the alkali lakes of western Canada, begun during 
the field season of 1921, was continued during the summer of 1922. The 
work was hindered to some extent during the entire season by the unusual 
amount of rainfall which occurred in the localities in which the lakes are 
situated. None of the deposits examined were entirely dry at any time 
during the work, and most of the drilling was carried on with from six 
inches to one foot of brine on top of the crystal bed. 


65868—23 
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The methods employed in the examination were the same as those of 
the previous season, a description of which is given in the Summary Report 
of the Mines Branch for 1921. The work was commenced at Vincent 
lake, 12 miles northwest of Tompkins, Sask., and the season was spent in 
the area lying to the west of Swift Current, Sask., between the main line 
of the Canadian Pacific railway and the Empress branch of the same line. 


SODIUM SULPHATE DEPOSITS 


‘Three large deposits were drilled and sampled and preliminary work 
was done on a dozen other deposits. 

The deposits examined were very similar to those previously studied: 
The thickness of the crystal bed varied greatly in the several deposits, and 
also from place to place in the same lake. One drill hole cut through 30 
feet of solid crystals before encountering the underlying mud. This is 
the greatest depth of crystals so far proven by the investigation. 

The drilling done to date on six deposits has proven the presence of 
17,000,000 tons of crystals, 90 per cent of which can be considered hydrous 
sodium sulphate. 


DESCRIPTION OF DEPOSITS 


The following brief description of the deposits examined during the 
season is only preliminary and will be supplemented in the final report. 


Vincent Lake, Sask. : 

This lake, situated in townships 14 and 15, range 22, west of the 3rd 
meridian, occupies an undrained basin surrounded by morainic hills which 
rise in places some 50 feet above the normal level of the lake. ‘There is a 
crystal bed of varying thickness, 30 feet of crystals being encountered in 
one of the drill holes. The crystal bed covers an area of approximately 
325 acres with an average depth of 10 feet. 


The following analyses* are of material from this deposit :— : 
Hole No. 7 Hole No. 11 Hole No. 17 


Tnsolublecsz sit Ree by Lee Seas Ven een ee 6-00% 6-00% 11-00% 
Jron oxidevand alumina. ti cenit ee 0-70 0-60 1-23 
Caleium -carbonate....2-- > oot gee ee a ae rr, 2-76 
Calcium: sulphate. - on. ene ee ee 1-94 eye seen 
Magnesium ‘carbonate: juice. pee awa eeen eae ye Sk 1-55 
Magnesium ‘sulphates sce ee eee 2-92 2-29 aay 
Sodium ‘chloridestaine,.f pees een eee ee 0-74 0-77 0-82 
Sodium sulphates Ave. . St eee 86-51 87-71 82-08 


*Analyses made on dried material. 


This deposit is approximately 11 miles northwest of Tompkins, Sask., 
on the Canadian Pacific railway. 


Chain Lake, Sask. 

This is a long narrow lake situated in sections 10, 15, 16 and 21, tp. 
18, range 20, west of the 3rd meridian. The surrounding country is 
comparatively flat-lying and the depression is correspondingly shallow. 
There is a crystal bed with an average depth of 2-25 feet. 


The crystal bed covers approximately 70 acres. 


Ab 


An average analysis of the dried material from this lake is as fol- 
lows :— 


Per cent 
Treaty Nee kaa otc i eed He eens J pete ters cathe hat obaker Doce ieal Shep sie ahead e Ne 2 (hops 
Teste ore SLUPITTTE ey ct bs SEG oe eres ents che soa Peeitha Mo sona tise sade ef 2-00 
Ha CITT CAO OT UG eRe ant oe tee Ce reo Nt CMS RE De a aks came RE Rie a 2-05 
Pe EAUIU SUD TEGO a ayn aerk’ ) Ve ea tan te RUMAH Ses, Co SEM mia De pis MEY oboe Fees 3-00 
MEABHOSTITONS UEP UAC eer ace ./2 vais clo pegeiec te init ok aes CA ES, a 5 Ais ies ord 4-48 
SCT SEP Na bees en irks: ca cet aicig Men ie eee eetnaae sete Ye, Dees wulihes iale 79-50 


The deposit lies approximately 16 miles to the southwest of Cabri, 
Sask., a station of the Swift Current-Empress branch of the Canadian 
Pacific railway. 

The water in another lake lying one-half mile to the south is strongly 
alkaline but no crystal bed was encountered in it. 


Snakehole Lake, Sask. 


This lake is situated on sections 11, 12, and 13, tp. 18, range 19, west 
of the 3rd meridian, and is 7 miles south of Cabri station on the Canadian 
Pacific railway. There is a large crystal bed in the bottom of this lake 
covering approximately 460 acres. A depth of 20 feet of crystals was 
encountered in one hole. Numerous springs feed into this lake. At the 
north end of the depression the banks rise almost vertically in places to a 
height of 100 feet above the lake level, the slopes of the surrounding hills 
being more gentle towards the southern end of the deposit. Scattered — 
through the crystal bed are numerous mud holes varying from a few feet 
to many feet in diameter. 

An average analysis of the dried material from this deposit is as 
follows :-— 


Per cent 
Insoluble..... Fe Sept ei Pewee ey me eek Le eae eh inh hee A Nps PE Sine SOB EE EE BRED 4-00 
LEG ce orc UF PERCHA SESH An ¢ 0 IR a SP toe ene DA lee foe ar ety Ween be eaten dcac ee pal ra 0-55 
Pe iYe SU DIAG sherk. Sy beck Sa. oy Sala Tbe Stare sta? Satetee le bal hye Whe «haha BAG 2-06 
REAP eSTIITA SUID ALE 50% cs teleit= cid olla: tye pie ose mdi ece lela alngs shshsis ree =\epsmgo) rane Tetigeny CON 24 
Be uTin Cla lee One Wnt hed a eet heed SR an Rehan EAS ae eh ee. OE 0-75 


ta GPRS SUCIEL Ca CL RH SN es oe Me ng MEN Cae POA geome ane eek ee 87-44 


Wiseton, Sask. : 7 

There are two lakes 21 miles south of Wiseton, Sask., situated in 
section 32, tp. 23, range 12, west of the 3rd meridian. These lakes cover 
approximately 270 acres but there was no crystal bed visible. 

An average sample of the brine from these two lakes gave the following 
results in parts per million :— 


A erach iar Par cee eee as rnin ae Baile erie nh media, onc sets ac orh te thn yaad oe 20 
I GrrU te iv hewaec tt bGa) Sie PeaO Meee MTD UIs on, peek SGI ve aly) eraiucgie aay circa Ck Reena 20 
MM ionesiuan SUlphate.gy chs oR iad ok otk eR eee eH Ae os AT a 200 , 000 
Sak Bvg MAINS Veta LELAND ROOM MO Oe tam tae Ua MPSS arg Or EMER HAL aeRO TT 9,500 


Tara ns Ro aus td Sie i ott eC ure Mec SL NF eure ce TM ir earring ie eine oe ae 80,000 


OPERATING DEPOSITS 


‘Three deposits are being developed at the present time and plans 
are under way for the opening up of several others. 


Salts and Chemicals, Ltd. 


At Dana, Sask., a half-million dollar plant is nearing completion, to 
extract salt cake and other chemical products from the brines of Muskiki 
lake, formerly Houghton lake, 23 miles west of Humboldt, Sask. ‘The 
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company operating this deposit is The Salts and Chemicals, Ltd., con- 
trolled by Canadian and United States interests. The refining plant of 
this company, which was formerly at Kitchener, Ont., is now being removed 
to the lake. When this plant is in operation it is estimated that the 
output will be 30,000 tons of salt cake per year, besides Epsom and other 
salts recovered as by-products. A small village has been established at 
the lake with housing accommodation for 60 men. When the plant is 
working at fuller capacity 100 men are to be employed. 


Bishopric and Lent Co. 

At Frederick lake, five miles southwest of Dunkirk, Sask., and 38 
miles from Moose Jaw, Sask., another salt cake recovery plant has been 
erected by The Bishopric and Lent Co., with head offices at Cincinnati, 
Ohio. This plant is practically completed, and as soon as it proves com- 
mercially successful, further units are to be added to increase the output. 
At the present time 20 men are employed at this plant. 


Soda Deposits, Ltd. 

At a lake five miles north of Fusilier, Sask., an experimental plant 
has been operated by a company called Soda Deposits, Ltd., with head 
office at Calgary, Alta. This deposit, although somewhat smaller than 
some of the other deposits, contains sodium sulphate in a very pure state, 
and several shipments have already been made. This company hopes in the 
near future to be in a position to put its product regularly on the market. 


MAGNESIUM SULPHATE AND SODIUM CARBONATE DEPOSITS 


In British Columbia, several deposits of magnesium sulphate were 
visited, as well as a number of occurrences of sodium carbonate. 


Spotted Lake, B.C. 

This lake lies approximately one-half mile north of the southern 
entrance to Richter’s pass. The nearest town to the deposit is Oroville, 
Washington, U.S.A., which is distant about 6 miles. It is 40 miles by 
road south of Penticton, B.C. The deposit occurs in a flat depression 
known as Spotted lake, which is a partially dried up lake containing altern- 
ate circles of saturated brine and dried silt. 

A small shipment was made from this lake in 1915, and it has been 
worked intermittently since that time. Approximately 1,600 tons of 
crude magnesium sulphate were removed from this deposit up to 1920, 
when operations apparently were abandoned. This material was hauled 
by auto truck to the Oroville plant of the Stewart Calvert Company, for 
treatment, where the crude salts were dissolved and recrystallized for sale 
to the drug and tanning industries. 


Basque Chemical Co. 

The Basque Chemical Company is operating a series of five lakes 
situated fifteen miles west of Ashcroft, B.C. From these lakes they are 
excavating crude magnesium sulphate (Epsom salt), which is shipped to 
Vancouver, where it is refined and sold as medicinal salts and to the ta nning 
industry. Plans are now under way for greatly extending the development 
of this deposit. 
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Clinton, B.C. 


There is a small lake one mile south of the town of Clinton, B.C., 
from which a small tonnage of magnesium sulphate was obtained a few 
years ago. This deposit was not operated during 1922. 


Lillooet Soda Company 


In the vicinity of Meadow lake, fifty miles north of Clinton, B.C., 
the Lillooet Soda Company is operating a sodium carbonate lake and 
shipping the product to Vancouver over the Pacific Great Eastern railway. 
This material is being disposed of at the present time to the soap manu- 
facturers of the Pacific coast, but plans are under way to dry the material 
at the lake and increase the output. 


This company also owns several other lakes of the same material 
which they propose to operate at some future date. 


INDUSTRIAL USES OF GLAUBER’S SALT AND EPSOM SALT 


In the chemical manufacturies, Glauber’s salt and Epsom salt find a 
very extensive application, and the demand for these products is ever 
increasing. Since by far the greater part of the Canadian consumption 1s 
imported, it is of importance to analyse their different uses with a view to 
finding whether material from Canadian deposits cannot be utilized. 


Sodium sulphate is used extensively in the pulp and paper, glass, dye 
and textile industries, and to a smaller extent for medicinal and tanning 
purposes. Magnesium sulphate is employed for tanning and dyeing, and 
for textile and medicinal use. 


| Pulp and Paper Industry 


The manufacturers of kraft paper are very large consumers of salt 
cake, using annually over 50,000 tons. The principle upon which this 
process depends is the solvent power of caustic alkali on the non-cellulose 
constituents in the wood. Consequently sodium sulphate cannot be-used 
directly, but has to be converted into caustic alkali and dissolved in water. 
This solution is termed white liquor and is composed mainly of sodium 
hydrate and sodium sulphide. To prepare this white liquor, the so-called 
black liquor, containing the dissolved non-cellulose substances, obtained 
from the process, is evaporated to 35° Be and put through a rotary furnace. 
At the discharge end of this furnace, enough sodium sulphate is added to 
replace the alkali lost in the treatment of the wood. It is then shovelled 
into smelting furnaces where the sodium sulphate is reduced to sodium 
sulphide and carbonate. From the smelting furnace the melt flows in a 
molten condition to dissolving tanks containing water or dilute washings 
from the sludge in the causticizing room. When the solution has reached 
the desired density it is discharged into the causticizing system and lime 
is added. The reaction with the lime is as follows:— 


Na,CO; + CaO + H.O = 2NaOH + CaCOs3. 


Magnesium sulphate is used in the paper industry for weighting paper. 
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Glass Industry 


Manufacturers of glass bottles and other containers use comparatively 
small amounts of sodium sulphate or salt cake (NasSO,), according to some 
manufacturers only about 40 lbs. per ton. Since it gives a more homogeneous 
batch than when soda ash is used, a very clear glass is obtained, therefore 
it can be advantageously used in window glass and where very clear and 
white glass is required. The window glass manufacturers require about 
6-10 per cent sodium sulphate (Na.SO,) but foreign manufacturers often add 
as high as 25 per cent to their batch. 


Tanning Industry 


Sodium sulphate is not used in the tanning industry proper, but com- 
paratively large amounts are used advantageously in curing hides, super- 
seding salt. It is difficult to arrive at a figure of the requirements for 
that purpose. However, large amounts of sodium sulphide are used 
mixed with lime, or by itself. In practice, sodium sulphide is always 
obtained by the reduction of sodium sulphate. The immersion of hides in 
a solution of sodium sulphide removes the hair quickly, freshens the grain, 
and imparts great toughness to the hide. A tannery using sodium sul- 
phide will require as high as 75 tons per year for an output of 180,000 hides. 

Magnesium sulphate is used by the tanneries in manufacturing sole 
leather, the 2stimated annual requirement for Canada being about 1,000 
tons. It is used in sole leather only, to get a clean, shiny cut; it also 
helps to retain the moisture in leather and increases its weight. 


Dye Industry 


The present estimated annual consumption of Glauber’s salt by 
the dye works is from 1,300 to 1,500 tons. The dyers prefer the natural 
Glauber’s salt to manufactured salt cake as it is free from nitrates and 
nitrites which readily oxidize the dye. Magnesium chloride tends to 
disassociate the colours. . ; 

The effect of Glauber’s salt under the general theory of dyeing is, 
mechanically retarding the interaction between the colour-acid and the 
fibre, chemically retarding the liberation of the colour-acid from the 
dye salt, and in affecting the solubility of the dye stuff solution. 

The general effect of the addition of sodium sulphate appears to be a 
more uniform distribution of the dye, since this substance has a slight 
solvent action on the dye taken up by the fibre, thus removing it from 
those places in which the dye may have been deposited in excess and 
generally retarding the operation of dyeing, thus obtaining a slow and 
even setting. 

Epsom salt is also used in the dyeing industry but not to a very large 
extent. In some cases it is used in the after treatment in order to increase 
the fastness to washing. Sodium sulphide is extensively employed for the 
sulphur dyes. 
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Medicinal Use 


For medical purposes Glauber’s salt is employed as an aperient and is 
one of the safest and most innocent known. It is to some extent used in 
cattle food and especially for veterinary uses. Also, it has been employed 
in cooling mixtures. Magnesium sulphate has an extensive use in medicine 
and very large quantities are used for this purpose, estimated at about 
500 tons per annum. 


Textile Industry 


Magnesium sulphate is extensively used in textile manufacture 
for various purposes. In bleaching wool where sodium peroxide is used, 
since caustic alkali attacks the wool, magnesium sulphate is added to 
destroy its corrosive effect. It is also used for weighting textile fabrics, 
especially silk. Printed cotton is always “‘finished,” the finishing material 
consisting of a mixture of kaolin, gypsum, etc., and magnesium sulphate. 
Magnesium sulphate mixed with gypsum and ammonium sulphate is 
used for the manufacture of non-inflammable fabrics. 


Ill 
VOLCANIC ASH NEAR WALDECK, SASK. 


LOCATION OF DEPOSIT 


uae deposit of voleanic ash underlies an extensive area in the district 
lyingto the southwest of Waldeck, a station on the main line of the Can- 
adian Pacific railway, 11 miles northeast of Swift Current, Sask. To have 
properly determined the exact extent of this material in this district would 
have taken ‘eonsiderable time; attention was therefore concentrated on 
that part of thé\deposit where the beds were already exposed and where a 
minimum amount»ef work would furnish the most information. 

The examinationwas confined to the west half of-section 17, township 
16, range 12, west of the 8rd meridian, an area of 320 acres more or less. 
This part of the deposit is Controlled and operated*by the Van-Kel Chemical 
Company, Limited, with head.office at Swift-Current, Sask. 


TorograPuY 


The railway follows the south side. of what appears to be an old river 
channel that has been cut below the general level of the surrounding plain. 
The southern bank of this old/river crossés.the northwest corner of the 
property, so that the ground ‘fises gradually as‘ene goes south. There is a 
rise of 125 feet from the track level to the general level of the original plain, 
and since there are places on the property where the tevel is at least 10 feet 
below the level of the’track, there is a maximum relief of.135 feet. 

A coulee, somé 500 feet wide, and running in a southeasterly direction, 
dissects the plain on this property. It joins the main valley-at the north - 
western corner of the half section and peters out at the southeastern 
boundary”of the property 1,400 feet north of the southeast corner post. 
Approximately 3,000 feet southeast from the northwest corner post of the 
oo another coulee branches off from the main coulee in a southwesterly 

(rection and peters out near the western boundary. 
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SODIUM AND MAGNESIUM SALTS OF WESTERN CANADA 
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L. Heber Cole oe! 


The investigation of the sodium sulphate deposits of western Canada, 
commenced during the season of 1921, was continued during the season of 
1923. A second drill was employed and twa parties operated in the field. 
The two drilling parties were in charge of Messrs. H. A. Leverin and M. F. 
Goudge, while the writer had general supervision over the whole work, as 
well as carrying on preliminary examinations on a number of deposits not 
so far examined. 


Owing. to numerous delays the second drill was not delivered at Swift 
Current, Sask., until the middle of July, and in consequence the detailed 
examination of the deposits was late in starting. 


From June 15 to July 15 the two parties were engaged with the first 
drill in putting down a hole and surveying and otherwise testing the deposit 
of volcanic ash’ described in the Summary Report of the Mines Branch for 
1922!, 


On the arrival of the second drill the two parties were immediately 
formed, the one under Mr. Goudge commencing work on the deposits near 
Ingebright, Sask., while the other under Mr. Leverin proceeded to the 
deposit 11 miles south of Regina Beach, Sask. 


Six deposits were examined in detail, one party remaining in the 
field till the first week in November, while the second party operated till 
the end of November. 


INGEBRIGHT DEPOSITS 


Townships 16 and 17, range 25, west of the 3rd meridian, are in what 
is known as the Ingebright district of Saskatchewan. The sulphate deposits 
in these townships are strung out in a line north and south. These deposits 
are eight in number and vary in extent from one of the largest crystal bodies 
yet discovered down to the so-called ‘alkali slough’, in which sodium 
sulphate is only formed when the brine evaporates in the late summer and 
leaves a white crust of sodium sulphate 1 to 4 inches thick on top of the 
mud over the whole surface of the slough. These deposits are all long 
and relatively narrow, occupying depressions in the bed of a well defined 
valley which can be traced for many miles. ‘Two of these deposits were 
examined in detail during the season. 


1See Mines Branch Report No. 605, pp. 15-20. 
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Deposit No. 1 


This deposit occupies parts of sections 13 and 14, 23 and 24, 25 and 
26 of township 16, range 25, west of the 3rd meridian. It is in a remote 
position as regards railway shipping facilities. The town of Maple Creek, 
on the main line of the Canadian Pacific railway, 38 miles to the souta- 
ward, is the nearest shipping point, while to the northward the railway is 
slightly more distant. The roads in this district are of ordinary graded 
dirt, and at times, especially in the spring, are not in the best of condition 
for heavy traffic. It is quite possible that in the near future railway facil- 
ities will be available within a few miles, and if so, it will be an easy matter 
to run a siding to the deposit. 


The deposit occupies a crescent-shaped basin over 700 acres in area. 
The level of the crystal bed is about 70 feet below the general level of the 
country, the banks of the basin rising sharply around the major part of the 
deposit from 40 to 50 feet above the crystal bed and then sloping gradually 
up to the general level of the prairie. There is an extensive crystal bed, 
averaging 22 feet thick, covering the bottom of this basin. One peculiar 
feature of this deposit was the discovery of two deep areas in the crystal 
bed. ‘The deep area in the northern part showed a depth of approximately 
140 feet of crystals, while the drilling in the southern part penetrated 120 
feet of crystals without reaching the bottom of the bed. The deposit is 
by far the largest so far examined, a tonnage of approximately 25,000,000 
tons of combined hydrous salts having been proved. 


This deposit was examined and drilled during the field season of 1923, 
36 holes being put down. The core from each hole was carefully 
sampled every 5 feet in depth and a composite sample taken representative 
of the material from the complete hole. The analyses of four of the 
composite samples from this deposit are given below and convey an ideafof 
the composition of the material in this deposit.! 


eee 


Hole 1 Hole 7 Hole 16 Hole 27 

meine ee ne Wein le Se Beale Madge 

Per cent 

Tnsolublel) a. esi fares feel og 6-07 9-35 13°33 6-13 
Wall CO gh ide Glee ic seni i cy trighad MRA. ae Bie 1:01 0-52 0-76 
CaSO, nis pein eee 4: 1-02 5:37 7-60 5-92 
MeSOuisi) Gs hs, epee ey EYE be 1-20 7-30 2-95 2-60 
Nat) 78 laters (dea at eek” sc 1-09 1-73 1:86 0-59 
Nite Ogi ees eee ne Bemeeee © ‘s 84-00 73-00 71-00 82-50 
GEASS ASS av) ted. & “ 93-38 97-76 97-26 98-50 


The deposit is under lease to parties in western Canada, and it 
is hoped that a move will shortly be made to operate this property. 


JAt the time of writing the analyses of the 5-foot samples had not been completed, and while there are many 
variations in composition at certain depths, the composite samples above give an approximate idea of the general 
composition of the deposit. 
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Deposit No. 2 


About five miles to the northwest of deposit No. 1 another deposit 
was drilled and sampled. This deposit is situated in sections 4 and 9, town- 
ship 17, range 25, west of the 3rd meridian. The nearest shipping point 
on the railway is Prelate, Sask., 35 miles to the north on the Empress branch 
_of the Canadian Pacific railway. 


This is one of the larger of the series of alkali deposits that occur in 
the Ingebright district and occupies the bed of a valley that enters the 
southwest end of deposit No. 1, previously described. ‘The deposit is 
about 8,000 feet long, north and south, and 1,500 feet wide at its widest part. 


The banks of the southern part of the lake have very gentle slopes. 
The soil is sandy and almost free from boulders. In the northern portion, 
however, the banks are steep, rising sharply to a height of from 40 to 50 
feet, and stony boulder clay is predominant, especially on the eastern shore. 


There are four springs along the margin of the lake, two on the west 
side and two on the east side. These springs are more in the nature of 
seepages than true springs, as they each cover a considerable area and the 
actual flow of water is small. There was only one small spring observed 
welling up through the crystal bed. 


The crystal bed extends to within 50 feet of the shore, except in the 
northern and southern extremities of the lake where the crystal does not 
extend into the narrow coves. ‘The crystal is covered with a layer of mud 
varying in thickness from 10 inches to over 2 feet. On the surface of this 
mud there is deposited in the autumn a thin layer, one inch in thickness, 
of pure crystal. This layer readily dissolves in wet weather. 


Twelve drill holes were put down in this lake and the holes showed 
that the bed of the lake is very uneven. The depth of the crystal in the 
middle of the southern part of the deposit varies from 7 to 25 feet, while 
in the northern part, with the exception of one deep area, the average depth 
was,not more than 4 feet. 


In the deep area in the northern part of this deposit, a depth of 80 feet 
of solid crystal was encountered. The quantity proved was approximately 
2,800,000 tons of hydrous salts. 

The crystal bed is comparatively free from both included mud and mud 
strata, the crystal being clear and hard from top to bottom. Underlying 
most of the southern part of the crystal bed is a soft calcareous ooze through 
which the drill rods sink of their own weight until a hard compact strat 1m 
is reached. 


Analyses of three composite samples from this deposit are given below:' 


Hole 1 Hole 4 Hole 7 

TSONMLD LO ee Foe a ars eee one ones ae Per cent 2-70 11-20 2-33 
Na Pye Bie en alee ee Oe aM me Lo <S 0-94 0-79 0-63 
GaSOu = aeton. c Pe ee tae eee ee 43 0-76 ay 0-70 
DA SO asi ud We ae eee iene Seas the Ae Bs 1-10 0-54 1-85 
PCL cre a ey eine EE ne alo CRG Pee eee ee 0-32 None 0-16 
INEST Oy ae SER SAR MiG aha et. Sane eed BES ne 94-20 84-71 93-90 
Total aie is Jee een eee « 100-12 | 99-39 99-57 


1See previous footnote on page 48. 
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HORIZON DEPOSIT 


This deposit, known locally as Horseshoe lake, is situated on sections 
7, 8, 16, 17, 20, 21, township 9, range 25, west of the 2nd meridian. The 
nearest shipping point is 16 miles south, at Viceroy, Sask., a station on the 
Forward branch of the Canadian Pacific railway. 


The crystal bed covers practically the whole lake basin and in general 
runs close to the shore. In the southern end of the lake, between the 
shore and the island, the bed is solid with no mud holes, the depth averaging 
about 15 feet. In the northern part of the deposit the crystal bed is more 
broken up and patchy. 

The crystal encountered in the drill holes was very pure and free from 
mud and other foreign matter, being of a bluish colour and very firm. The 
thickness of the mud covering the crystal on the south end of the lake 
rarely exceeds 6 inches, but becomes deeper in the north end, especially 
near the islands, where it often reaches to a depth of 3 feet. 


Saline water, in the early part of the summer, covered the deposit to 
a depth of about 8 inches, but during the latter part of the summer and 
early fall the intermittent crystal bed soon formed. 


Analyses of composite samples taken from this deposit are given below:! 


Horseshoe Lake 


Hole 1 Hole 3 Hole 5 Hole 6 

Insoluble v6 eee) ee fe ee Per cent 5-50 3-76 2-03 4-10 
NaHiCOs:) «tasmanian eee i SE Pre te re Nc ee oie oe : 1-18 1-19 
BDO po See tlt, ok eee, ge is! 0-34 0-61 0-61 0-85 
MeSOg Ae: Sate Seed ss 1-09 1-06 1-65 1-40 
NaG >? mire bund OF i hichoed tub gee a ai He 1-53 2-14 0-62 0-56 
NaSOg er ce ne. OF co eee = 89-00 90-00 93-00 91-70 
Totaled 5. thie ¢ 97-46 97-57 99-09 99-80 


REGINA BEACH DEPOSIT No. 1 


This deposit is situated in a depression at the northeast corner of section 
25, township 20, range 22, west of the 2nd meridian. The nearest point 
on a railway is Regina Beach, a station on the Canadian National railways, 
11 miles distant. 


The lake is nearly rectangular, about 1,600 feet in length and 
its greatest width is 600 feet. Notwithstanding its small size, compared with 
many other similar deposits in Saskatchewan, this deposit was one of the 
earliest to be operated, and shipments of natural Glauber’s salt have been 
made from it annually for a number of years. 


The crystal bed is irregular and intersected with a chain of large mud- 
holes, so that the crystal bed covers less than a quarter of the whole lake 
area. Mud covers the crystal bed, ranging in thickness from six inches to 
one foot. Saline water varying in depth from 8 feet to 3 feet 8 inches cov- 
ered the whole deposit when examined in the month of July, 1923. 


1See previous footnote on page 48. 
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The lake seldom dries up, but at a lower temperature, the Glauber’s 
salt crystallizes in large quantities and sinks to the bottom, when it is 
harvested. This operation is performed entirely by manual labour, the 
men standing in the brine and shovelling the precipitated crystals on to 
scows from which they are unloaded on a wharf. After draining, the salts 
are bagged and shipped by wagon to Regina Beach station. 


Four holes were sunk in the crystal bed; No. 1 in the south end with 
10 feet of crystals; No. 2 in the centre with 9 feet 6 inches of crystals; 
No. 3 in the north end of the bed with a crystal depth of 12 feet 6 inches; 
and No. 4 in the west end of the bed with a depth of 5 feet 6 inches of 
crystals. The estimatetl tonnage of crystal in the permanent bed is 
approximately 50,000 tons. 


The crystal in the permanent bed is of a bluish white colour, clear and 
hard and comparatively free from foreign substances. 


Analyses of material from this deposit are:— 


Hole 1 Hole 2 Hole 3 Hole 4 


5/107 0-5’ 10’-123’ 0-53’ 

eo a Litemes juss kas CLA Ube Per cent 5-03 5-70 De 17 6-00 
(SESS grrr os 0-29 0-07 1-50 0-20 
Perr Ogeerese sis See 1-62 0-89 0-92 1-51 
AleO3F'e2O3 Paedete 21's) 6, 's) eaten tac ee tae ates “ 0-73 c= = - 
ONT Vc ak a algal a ee 3°40 3:00 4-08 1-87 
ae CON cr sy kak *s 2-20 2-15 1-50 2-13 
SUSSSMAO: Sy Geen Snes Seen ys 83-80 88-80 86-80 85-80 

ota atone en Cee ee 97-07 100-61 98-47 | 97-51 

ae a es He reer i en 6 be Aol aenly 


This deposit is controlled by a company called The Regina Oil and 
Chemical Co., Ltd. 


REGINA BEACH DEPOSIT No. 2 


An alkali lake situated in section 21, township 20, range 22, west of 
the 2nd meridian, was reported to contain a crystal bed of considerable 
area and depth. Detailed examination, however, revealed only a narrow 
strip of crystal bed about 2,000 feet in length and 100 feet wide, following 
the east shore, and two smaller beds, one on the west shore, opposite the 
south end of the main bed, the other between the two beds. The crystal 
beds are covered with 3 feet of mud, and the depth of brine was about 
2 feet when the deposit was examined in August, 1923. The crystal beds 
above mentioned are free from mud holes as far as could be ascertained. 
There was no possibility of getting the drill on the deposit on account of 
the treacherous nature of the mud bottom, so that no drilling was done, but 
sufficient bar tests were made to delimit the permanent crystal beds. 
The depth could not be obtained owing to the heavy covering of mud. 
The harvest crystal bed which forms in the fall could be readily gathered 
as the north end of the lake is close to the road, but so far practically no 
development work has been done by the owners. ; 


SALT LAKE DEPOSIT 


A chain of four lakes, joined by narrow channels, and carrying sodium 
salts in solution and in crystal form, is situated in sections 1, 12, 18, 24, 
township 4, range 21, west of the 2nd meridian. The nearest railway ship- 
ping point is at Hardy, a station on the Bengough branch of the Canadian 
National railways, situated 14 miles to the north of the lakes. 


The three southern lakes all contain crystal beds covering their total 
areas, and coming close to the shore. 


Twelve holes were drilled in the two southern lakes and crystal depths 
varying from 2 feet to 8 feet 6 inches were encountered. The third lake 
was tested with a bar and showed depths of from 3 to 4 feet, including the 
intermittent crystal. The northern lake contained no permanent bed. 


The intermittent crystal bed averaged 12 inches in depth. Harvesting 
and shipping of the intermittent crystal has been carried on in a small way 
each fall for a number of years, and a very pure crystal is obtained from this 
top bed, since there is very little mud on top of the permanent bed. The 
permanent bed, however, carries considerable mud inclusions. 


The following analyses are of samples taken from this deposit :— 


Surface 
Hole 2 Hole il crystal 


Tso 4/82), eee ie. ERE aaah See See ent eee Per cent 15-87 12-93 0-15 
IN Ce ee ae ahee a en ian Ly ae eae and |r ta pee OF pee Stet 8 trace trace 
Nie Ea CHO sre eee rach ok nnn eae og ee < 0-68 0-68 trace 
ATs CS ig hate hee tesa bcce carers Sicich. ad iced © coieeny fama i 1-00 2-08 trace 
Pe 0 Pe oid Oe RRR Rta RE rR Ota Oo Pee nf 0-94 0-70 trace 
Ma SO ie iictesreen ma aah ee oie hc ee a ce ‘ 0-84 1-85 1-25 
Wisi Q aie oe cei Soper asetey tsn ke eee a 77-97 79-18 98-30 
rOotale. mck ek ic ee en eee aia « 97-30 97-42 99-65 


SUMMARY AND CONCLUSIONS 


The production of sodium sulphate from the natural deposits of western 
Canada is still in its infancy. There is a fairly steady market for this 
material in the anhydrous form, in the pulp and paper industry, but the 
main consuming centres are in eastern Canada, and the present high freight 
rates from the deposits to the markets are an important factor. Very 
little of the crude material, as such, can be marketed, and this necessitates 
the installation of refining plants. The product has to compete against 
that produced as a by-product from acid manufacture, but there are hopes 
that simple refi1ing methods and lower freight rates will eventually help this 
industry. 
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The resources of sodium and magnesium sulphate of western Canada 
are among the very few resources of which estimates of reserve material 
can be obtained with any degree of accuracy. The deposits of these 
materials are confined to well-defined areas and it is only a matter of investi- 
gation to determine the tonnages. 


While the work carried on by the Mines Branch on these deposits in 
western Canada cannot be expected to cover in detail all of the already 
known deposits, it has proved, in the twelve lakes so far drilled, the presence 
of hydrous sodium and magnesium salts, mainly sodium sulphate, to the 
extent of fifty million tons (50,000,000). Private reports by engineers and 
chemists on other deposits not so far examined by the Mines Branch in 
detail, give estimated tonnages of another twenty million (20,000,000). 
It can be readily seen that, although it may be a number of years before 
these deposits are being worked to their fullest extent, Canada has in such 
deposits a resource of great potential value. 
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VII 


\CURRENT ACTIVITIES IN ZINC-LEAD MINING IN BRITISH. ae 
COLUMBIA ye. 


4 
/ 
A. H. A. Robinson 


The following observations on conditions prevailing in the silver-lead- 
zinc mining industry in the Skeena and Kootenay districts/ of British 
Columbia were made during the course of a visit to the chief mming centres # 
in these districts, in September and October, 1923. Some rémarks on the . 
copper situation in the same localities have been added. / : 


‘ y 
\. f 
\ 


ae SKEENA DISTRICT 
\\ Omineca Mining Division / : 


For a number of years, beginning with 1918, there was a fairly steady ee 
and at times considerable output of silver-lead and silver-zine ore, and, ims 
later, concentrates from the Wcinity of Hazelton, chiefly from the Silver #iag 
Standard mine, but this production has now ceased entirely. ee 


The Silver Standard is situatéd on the northwest side of Glen moun- 
tain, about six miles by road from New Hazelton station on the Canadian { 
National railways, the shipping point for the ore. The first shipments, @@ 
consisting of silver, lead, and zinc ores)were made in 1913. In the spring #iiM 
of 1918, an ordinary wet concentrating mill was built, and from that time [iim 
until operations practically ceased, in thesfall of 1920 Gt was worked for 
three months in 1922) the output consisted of silver-lead concentrates and ia 
silver-zine concentrates. The mill, in which\the concentrating was done igim 
on jigs and tables, has a rated capacity of 50 tons of ore per 24 hours, and (iinine 
is situated about two miles from the mine, from which the ore was conveyed [iM 
to the mill in motor trucks. Mill water was obtained from Twomile creek, #% 
and also sufficient power to run the tables and the,dynamo for a small § 
electric plant; the other necessary power was supplied by a steam plant | 
using wood for fuel. ~ 

There are nine known veins on the property, but.only two have Hm 
been important producers, and the bulk of the production has been obtained [RRM 
from one only, the main vein. The ore was at first won byshaft entry, | 
later by cross-cut tunnels. \ anu 

As indicative of the grade of ore obtained, it may be said that from the (as 
time the mine commenced to ship, in 1913, up to June 1917, there had been [igi 
shipped 2,229 tons of ore, carrying 746,259 pounds of lead, 516-8 ‘gunces #ilii 
of gold, 304,411 ounces of silver, and about 20-3% of zinc. In 1919,4rom Hi 
3,000 tons of ore treated in the mill there was obtained 128 tons of silver- [Riis 
lead concentrates carrying about 35% lead and 225 oz. of silver to t 


cf is 
i 258 
Of 2 
— © DN 
Gye Oy 
“usa 
fece 
a fs 
® > 

oO ww 


| 
J 
] 
! 
i 
t 


Pine tblnnitnachansmrt pr At - aibebi 
SR REESE SETS 


: 
| 


ity of Toronto || 


|. Acme Library Card Pocket 
LOWE-MARTIN CO. LIMITED |j_ 


9911099 | 


= 
= 
CS . 
= 
= ores Ee 
S a S 
‘s Qu 
= ft ; 
ie “H°T Aq Sepeuen uteqysem Fo sqytsodep TLexTy ues | 
A FO neadng SseuTy, *epeued d0q° A085 | 
| 
| 


